STUDY AREA
Our study took place at 2 colonies, one located along Delaware Bay and the other along the Atlantic Coast. The Delaware Bay site was defined by all active nests along the New Jersey side of the Bay. The Atlantic Coast site was chosen by selecting areas representative of common coastal habitats containing a large number of accessible nests.
Human use of both nesting areas differed markedly. Atlantic Coast areas received intensive use from summer vacationers, including recreational boaters and anglers. This high use coincided with the middle through the end of the ospreys' breeding season. Delaware Bay received almost no recreational use and was virtually free from human disturbance.
Delaware Bay Site.-Delaware Bay is a 215-km-long estuary, of which about 120 km has salinity >0.5 ppt. The Bay is characterized by high turbidity and lack of human development along the coastline, though the extreme upper reaches are densely populated. The population and industrial centers of Philadelphia, Trenton, and Wilmington are based along the Bay's main influent source, the Delaware River. At the Bay study site, ospreys nest along tidal, saline regions of the Bay. Here, dominant plant species include common reed (Phragmites australis) and saltmarsh cordgrasses (Spartina patens, alterniflora, and cynosuroides), with a few trees and scattered patches of marsh elder (Iva frutescens). Much of the land surrounding this portion of the Bay is agricultural.
Ospreys, once abundant along the New Jersey side of Delaware Bay (Stone 1937 , Mills 1977 , currently nest along only 1 area of southwestern Salem County. One nest along the Bay was in a dead tree, whereas the remainder were atop 500-kilovolt transmission towers, 50-75 m tall, emanating from a nuclear-powered electric generating station. Ospreys built nests on crosssupports about 2/3 of the way up transmission towers.
Atlantic Coast Site.-The Atlantic Coast study site, along the northern portion of New Jersey's Cape May peninsula, consisted of 3 areas within 4 km of the Atlantic Ocean: Avalon, Marmora, and Great Egg Harbor River. The Avalon and Marmora sites are salt-marsh estuaries supporting typical salt-marsh vegetation dominated by cordgrasses. Great Egg Harbor River is an estuarine river draining acidic waters from the Pine Barrens to Great Egg Harbor Bay.
The study area along the river was also dominated by cordgrasses (Spartina spp.). The coastline east of these marshes is heavily developed, and most land west of the marshes is forest swamp, with little residential or industrial development.
Most of the nests we studied along the Atlantic Coast were atop man-made structures built specifically for ospreys (82%), that consisted of 1 or 4 3-m-long cedar poles erected in the marsh with a 1-x 1-m oak pallet nailed to the poles. The remainder of the nests studied were built in trees (13%) or atop duck-hunting blinds (5%). (Temple 1972 ) were installed at 3 nests in each colony during 1988. Each camera exposed 1 frame every 70-90 seconds and operated from hatching until nestlings were about 45 days old, thereby providing almost complete coverage during this period. Because of the volume of film collected (> 125,000 frames), we subsampled each film by randomly selecting 1 complete day for each 6-7-day interval (approx 750 frames). To determine if colonies differed in the amount of time ospreys spent foraging and the amount of prey delivered to their nests in 1988, we compared (1) the percentage of time-lapse film frames when adults were absent from the nest, (2) those in which young or adults were actively feeding or handling prey atop the nest, and (3) the proportion of our nest visits when only 1 adult was present at the nest; we assumed the other was away foraging (Jamieson et al.
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1982
). Statistical Analyses.-To compare reproductive and eggshell parameters between colonies, we used Wilcoxon 2-sample tests (using an approximation to the normal distribution, Z, when n was >20) and G-tests of independence for 2-way contingency tables. Water transparency was compared between colonies with Z-tests for large samples. Because time-lapse film data were collected from the same pairs through the season and therefore not independent through time, we compared the frequency of behaviors between colonies at each week with Z-tests for proportions. To control for experimentwise error rate, we divided a by the number of weeks (0.05/7 = 0.007). All statistical tests were 2-tailed with 1 degree of freedom unless otherwise stated.
Because of small sample sizes in some of our comparisons, there was considerable risk of committing Type II errors. We evaluated this possibility if P values were >0.05 and <0.10 by estimating the power of the test (power = 1 -(0, where 3 is the probability of committing a Type II error) based on methods described in Cohen (1988) . Power values range from 0 to 1 and represent the probability of detecting a significant difference if one exists, given sample size, variance, and a (Cohen 1988, Forbes 1990).
RESULTS
During 1987 and 1988, we observed 62 nesting attempts, 24 along Delaware Bay and 38 along the Atlantic Coast. During 1987, we collected only fledging and nest success data for the Bay colony (n = 12). These totals exclude 1 renesting attempt within each colony during 1988. There were no significant differences in any reproductive parameters between years for the Atlantic Coast colony and for fledging data from the Bay colony (Z < 1.17, P > 0.24, for all comparisons), so we pooled both years of data for each colony.
Egg Laying, Survival, and Hatching Success
Ospreys nesting along Delaware Bay were less successful than those along the Atlantic Coast in all postlaying parameters except for the proportion of eggs that disappeared before hatching, which was similar between colonies (Table  1 ). This disparity in success was not related to differences in clutch sizes, as these were also similar between colonies (Delaware Bay (Table 1) .
Although nests within both colonies lost similar numbers of eggs during incubation, these eggs are important in calculating nest success, so we also calculated hatching success based only on eggs that survived the entire incubation period. This value, which we termed hatchability, was also lower for the Delaware Bay colony (Table 1) . Delaware Bay nests did not differ from Atlantic Coast nests in the proportion of nests hatching '1 egg (G = 2.27, P = 0.13).
Nestling Survival, Nest Success, and Productivity
The proportion of young fledged per egg laid was lower for Delaware Bay nests than for nests along the Atlantic Coast because of the greater proportion of addled eggs from Delaware Bay (G = 4.37, P = 0.037) ( Table 1 ). The proportion Colonies differed in the amount of time adults were present at nests in 1988 (Fig. 1) . Nest attendance was initially similar between colonies, but as the nestling period progressed, Bay adults spent considerably more time away from nests than did their Atlantic Coast counterparts. Also, osprey adults along Delaware Bay were alone during 22 of 95 of our nest visits (23%, n = 13 nests), whereas Atlantic Coast adults were alone during only 25 of 175 visits (14%, n = 19 nests) (G = 3.27, P = 0.071, power = 0.55). The percentage of frames in which adults and young were actively feeding or handling prey was similar between colonies through the majority of the nestling period (Fig. 1) .
Eggshell Thickness
Addled eggs were nearly identical in length, width, and volume measurements between colonies (Z = 0.90, P > 0.60, for all comparisons), but eggshells from Delaware Bay averaged nearly 5% thinner than those from Atlantic Coast eggs when compared to pre-DDT standards We are unsure why such a high percentage of eggs laid along Delaware Bay failed to hatch. One possibility is that great horned owls nesting near the Bay colony and occasionally in osprey nests on transmission towers may have kept incubating adults off nests, causing an increase in embryonic mortality. Thickness of eggshells from the Bay colony does not indicate DDE levels associated with severe reproductive problems (Wiemeyer et al. 1989) , and the proportion of eggs disappearing before hatching did not differ between colonies. Therefore, we suggest that egg breakage or changes in water or gas transport across the shell membrane due to eggshell thinning were not the cause of egg failure in the Bay colony. One possibility is that other contaminants, more embryotoxic than DDE, may be responsible for egg failure in the Bay colony. Kubiak Clutch sizes did not differ between colonies, and all pairs occupying a territory in both colonies laid eggs. Nestling loss that occurred in the Bay colony was due to predation on 4 of 5 nestlings that died during 1988. We suggest that the combination of poor hatching success and predation, probably by great horned owls, was responsible for limiting productivity of Delaware Bay ospreys. This osprey population has grown little or not at all since the ban of DDT, even though this area seems to have ample undisturbed habitat and available nest structures. We suggest that Bay osprey productivity is not severely inhibited by the Bay's turbid waters, but this question needs more direct investigation. Factors causing egg failure in the Bay colony remain unknown, but in addition to possible harassment by great horned owls during incubation, Bay ospreys and their prey may be exposed to a variety of industrial contaminants, from the northern portion of Delaware Bay, that may reduce reproductive success.
